Truncation of CDK5 activator p35 induces intensive phosphorylation of Ser202/Thr205 of human tau.
Hyperphosphorylated tau is a major component of neurofibrillary tangles, one of the hallmarks of Alzheimer's disease. CDK5 is a kinase that phosphorylates the tau protein, and its endogenous activator, p35, regulates its activity. Recently, calpain was found to digest p35 to its truncated product, p25. Several lines of evidence suggest that p25-CDK5 has much more powerful kinase activity and that it may cause abnormal hyperphosphorylation of tau. In this study, we have examined the kinetic characteristics of in vitro phosphorylation of the longest isoform of human tau by CDK5 and its activators using recombinant proteins. Although the kinase activity of CDK5 in phosphorylating tau was significantly higher in the presence of p25, the affinity of CDK5 for tau was not different. Phosphopeptide mapping revealed enhanced phosphorylation of Ser(202)/Thr(205) residues by p25-CDK5 (amino acid residues of tau are numbered according to the longest isoform of human tau). These results suggest that cleavage of p35 to p25 greatly enhances the kinase activity of CDK5 and increases the phosphorylation of Ser(202)/Thr(205). Considering the fact that phosphorylation of Ser(202)/Thr(205) antagonizes the tau-mediated nucleation of tubulin, p25-CDK5 may play a pivotal role in neuronal cell death in Alzheimer's disease.